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ABSTRACT 
I n - f i l l  housing f o r  c e n t r a l  c i t y  a r e a e  appears  
t o  be an anewer t o  the cont inuing need f o r  compact, 
a f fordab le  dwelling u n i t e  t h a t  w i l l  improve t h e  
neighborhood environment. There e x i e t  many c e n t r a l  
c i t y  a reae  i n  Louisiana where l o t e  a r e  u n u e u a l l y  
narrow but zoned f o r  r e e i d e n t i a l  use. A s  a  r e e u l t  
of cur ren t  bu i ld ing  code improvement programe, t h e r e  
a r e  numeroue vacant l o t e  i n  t h e  prime downtown loca- 
t i o n e .  Ownere and b u i l d e r s  eeem t o  be p o o r l y  
equipped t o  d e a l  with t h e  deeign c o n e t r a i n t e  inher- 
e n t  i n  a r c h i t e c t u r a l  propoeale f o r  contemporary houe- 
ing deeign i n  theee areae.  
Thin i n v e s t i g a t i o n  c o n s i d e r s  the  development 
of a  caee etudy t h a t  involves the  planning and de- 
eign of a  compact, e o l a r  multi-family r e e i d e n t i a l  
u n i t  f o r  a  c e n t r a l  c i t y  e i t e  condit ion.  Emphaeie 
w i l l  be placed on developing u n i t e  t h a t  a r e  highly 
energy coneerving and have p o t e n t i a l  f o r  one o f  
th ree  l e v e l e  of passive e o l a r  technology--from a 
eun-tempered u n i t  t o  a  dominant paeeive e o l a r  eye- 
tem. The case etudy a l e o  focueee on t h e  o p t i o n a l  
mix r e l a t  ionehip between c o n e e n a t  ion op t ion  e  and 
paeeive eyetem eixe. The e i t e  etudy a r e a ,  a  neigh- 
borhood i n  Baton Rouge, Louisiana, i e  d i e t i n c t i v e  
i n  t h a t  narrow 40 x 100 f e e t  l o t e  predominate. Many 
a r e  vacant.  
INTRODUCTION 
I n - f i l l  houeing hae been coneidered an e f f e c t i v e  
means of providing a f fordab le  housing and coneerving 
community land reeourcee. Thie i n v o l v e s  t h e  uee  
of e x i e t i n g  vacant l o t e ,  t h e  adap t ive  reuse of non- 
r e e i d e n t i a l  p roper t i ea ,  o r  expanding t h e  number of  
houeing u n i t e  on a  e i t e .  I n - f i l l  houeing can im- 
prove the a v a i l a b i l i t y  and a f f o r d a b i l i t y  of housing 
without con t r ibu t ing  t o  urban sprawl. Some concern 
hae been expreeeed  t h a t  i n - f i l l  h o u s i n g  w i l l  
d i sp lace  lower-income ree iden t  e  o r  cauee a  d e c l i n e  
i n  neighborhood q u a l i t y .  Thie etudy focueee on t h e  
p o t e n t i a l  f o r  i n - f i l l  houeing of a  s p e c i a l  type--low 
eca le ,  multi-family houeing t h a t  can accommodate 
the e l d e r l y  and incorporate  coneiderat ione of energy 
coneerving technologiee and p a e e i v e  e o l a r  eyetem 
deeign. 
The l i n e a r  a r c h i t e c t u r a l  form of houeing known 
throughout Louieiana ae the  "ehotgunWhae been one 
of t h e  moet popular low-coat dwelling typee. The 
ehotgun can be found both i n  urban and r u r a l  a reae  
of t h e  e t a t e .  Thie houee-form e t y l e  can be found  
i n  o t h e r  placee i n  t h e  south a s  w e l l ,  euch a e  Louie- 
v i l l e ,  Kentucky, and Chattanooga, Tennessee. 
A popular explanat ion f o r  t h e  term "ehotgun" 
houee e t a t e e  t h a t  i f  a  shot  were f i r e d  through the  
f r o n t  door of t h e  houee, t h e  c h a r g e  would p a e e  
through t h e  i n t e r i o r  openinge and e x i t  through t h e  
r e a r  door. In  p r a c t i c e  t h i e  d i r e c t  l i n e  of openings 
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i e  no t  u n i v e r s a l  and i e  no t  found i n  many of t h e  
varioue forme of  t h e  ehotgun houee. It hae been 
reported t h a t  i n  c i t i e a  euch a s  New Orleane a f t e r  
1850 t h e  houees of t h e  working people were w e t  
l i k e l y  t o  be of t h e  shotgun type. Typical ly the  
shotgun houee i e  on ly  one room wide, long and nar- 
row, w i t h  roome a r r a n g e d  one  beh ind  t h e  o t h e r  
( f i g .  1 ) .  
Figure 1. The "ehotgun" concept. 
Thie p lan  type f i t t e d  t h e  narrow, long l o t s  ue- 
u a l  i n  working c l a e e  neighborhoode of t h e  c i t i e e .  
Over time, developers  adapted t h e  form and devieed 
t h e  double ehotnun. housing two fami l iee ,  and the  
camel-back, a  houee unique t o  New Orleane with a  
eecond s t o r y  above t h e  r e a r  p a r t .  
Throughout Louieiana t h e  ehotgun houee i s  a  t r a -  
d i t i o n a l  vernacu la r  houee form t h a t  hae been ueed 
s ince  the  e a r l y  n ine teen th  century.  Many a r e a 8  of 
c i t i e e  and t o m e  i n  t h e  e t a t e  have neighborhood8 
developed s p e c i f i c a l l y  f o r  t h i e  houee form ( f i g .  2). 
A s  a  r e e u l t  of r e c e n t  bu i ld ing  code improvement 
programe, t h e r e  e x i e t  numeroue vacant  l o t e ,  u s u a l l y  
i n  prime near-downtown loca t ione .  Theee a reae  a r e  
e u i t a b l e  f o r  i n - f i l l  development of e i t h e r  eingle- 
-family or  mul t ip le  family housing un i te .  Indivi-  
d u a l  land OMere o r  developere appear t o  be poorly 
equipped t o  d e a l  with t h e  deeign c o n a t r a i n t e  inher- 
e n t  i n  a r c h i t e c t u r a l  propoeale f o r  a  contemporary 
houee form t o  f i l l  theee gape. 
The o b j e c t i v e  of t h i e  etudy i e  t o  diecover  the  
p o t e n t i a l e  and l i m i t a t i o n e  of paeeive e o l a r  energy 
technology a s  it may be appl ied t o  i n - f i l l  conetruc- 
t i o n  of  low-ecale, multi-family r e e i d e n t i a l  u n i t e  
i n  a  unique urban neighborhood located i n  a  ho t ,  
humid c l i m a t i c  zone. 
An a r e a  known a e  South Baton Rouge, loca ted  be- 
tween t h e  CBD and t h e  u n i v e r e i t y ,  provider  an exeep- 
t i o n a l  e i t e  f o r  t h i e  caee etudy. Exie t ing  zoning 
c l a s e i f i c a t i o n e  permit a  cooperat ive mixture of land 
use  t o  occur--eingle fami ly  and multi-family reeiden- 
t i a l  u n i t e  can be loca ted  i n  c loee  proximity t o  one 
another .  Approximately 20 percent  of t h e  l o t 6  i n  
t h i e  a r e a  a r e  v a c a n t .  Of t h e  e x i s t i n g  h o u ~ i n g  
u n i t e ,  41  percen t  a r e  owner-occupied, 51 percent 
a r e  r e n t e r  occupied, and 8 percent  a r e  vacant.  The 
major i ty  of  
t h e  l o t e  a r e  small ,  bu t  t h e  houeing u n i t e  genera l ly  
have two o r  more bedrooms. Using t h e  vacant e i t e e  
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or a reas  where sub-standard u n i t s  a r e  removed, t h i s  
area could be developed t o  c r e a t e  more housing and 
spur economic growth within t h e  community. 
Figure 2. S i t e  zoning. 
This  study involves t h e  development of a s e r i e s  
of case-study c h a r a c t e r i s t i c  multi-family dwelling 
u n i t s .  A u n i t  t o  be considered f o r  occupancy by 
an e l d e r l y  ind iv idua l  is  shown a s  an example. The 
l i n e a r  form (shotgun) concept i s  used a s  i t  r e f l e c t s  
both t h e  predominant e x i s t i n g  housing form and t h e  
vernacular  s t y l e  found throughout t h e  c i t y  and t h e  
region. 
Unite may vary i n  s i z e ,  form, m a t e r i a l s ,  and 
methods and systems of construct ion.  Emphasis i s  
placed on developing u n i t e  t h a t  have a p o t e n t i a l  
f o r  one of th ree  l e v e l s  of passive s o l a r  technol- 
ogy--from a sun-tempered u n i t  t o  a dominant passive 
s o l a r  system. The r e s u l t  of the  study i s  t o  deter-  
mine those c h a r a c t e r i s t i c  f e a t u r e s  t h a t  a r e  moet 
appropriate  f o r  t h i s  houeing type and cl imate.  
DESCRIPTION OF CHARACTERISTIC 
ROUSING UNIT AND SYSTEM 
SITE 
A d i s t i n c t i v e  f e a t u r e  of the  e i t e  study a r e a ,  
a eubdivieion known a s  South Baton Rouge, is t h e  
predominance of narrow l o t s ,  moet o r ien ted  with t h e  
major dimeneion e a s t r e s t .  The land p a r c e l s  a r e  
general ly  40' x 100'. Current ly the a rea  i s  zoned 
a s  "Limited Resident ial ."  The required minimum se t -  
backs a r e  a s  follows: f r o n t  yard, 20 f e e t ;  s ide  
yards,  1/10 of l o t  width ( 4  f e e t ) ,  and r e a r  yards,  
20 f e e t .  With a t o t a l  a r e a  of  4000 s f ,  t h e  
b u i l d a b l e  a r e a  i s  1920 sf--48 p e r c e n t  o f  t h e  
a v a i l a b l e  s i t e .  
Housing i n  t h i s  a rea  c o n s i s t s  c h i e f l y  of shotgun 
u n i t e  occupied by s i n g l e  f a m i l i e s .  Many of t h e  
s i t e s  a r e  vacant a s  a r e s u l t  of l o c a l  code 
enforcement programs. One moet unusual e i t e  charac- 
t e r i s t i c  e x i s t s - - a  25-foot  change i n  e l e v a t i o n  
across  t h e  s i t e .  This  i s  a unique c o n d i t i o n  i n  
South Louisiana i n  genera l  ( f i g .  3 ) .  
CHARACTERISTIC BUILDING DATA 
G e o n r a ~ h i c a l  Data. 
Location Baton Rouge, LA 
Lat i tude ,  degrees 30.5N 
Elevation, f e e t  50 
Figure 3 .  S i t e  topography. 
Climatic  Data. 
Heating Degree Days, annual  1650 
Cooling Degree Daye, annual 2999 
January Minimum Temperature, OF 51.1 
June Maximum Temperature, OF 90.3 
Average Daily Range 
of Temperature, OF 20.5 
Annual Average Daily Radiat ion,  
Btulsf  1377 
General Data. 
Building Area, s f  
~ u i l d i n g  Cost ( ~ s t i m a t e ) ,  $ 36,820 
Building UA Tota l  155 
Building Volume, cf 9,865 
Rea t ing .  
Area of Col lec tor .  SF 
Sola r  Savings Frac t ion ,  f .50 
Auxil iary Heat Source n a t u r a l  gas  
Auxil iary Heat Requirement, 
W t u  per year  4.18 
Thermal Storage Heat Capacity 
Btu per degree 4,320 
Cost Data. 
Conserve t ion 
Insu la  t i o n  
Floor $ 394. 
Ce i l ing  559. 
Walls 171. 
Windows, Doors 2185. 
Addit ional  Wall Construct ion 1880. 
$5189. 
Paseive System 
Col lec tor  1885. 
Storage 3180 
$5065. 
C h a r a c t e r i s t i c  Houeinn Unit .  A p ro to typ ica l  
lowscale, multi-family housing u n i t  i s  shown a s  an 
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example (Fige. 4 ,  5 ) .  Thia u n i t  wae developed ueing 
a  l i n e a r  concept of s p a t i a l  o rgan iza t ion  t h a t  i a  
reminiecent of the common t r a d i t i o n a l  houee t y p e  
developed f o r  working-claee people i n  New Orleans 
during t h e  n ine teen th  c e n t u r y .  The c i r c u l a t i o n  
epine may be coneidered eynonymoue t o  a  g a l l e r y  
placed along one s i d e  of a  shotgun. In t h i e  exam- 
p le ,  the  u n i t  i s  one of a  four  plex,  having major 
openinga or ien ted  nor th  and south. The conventional 
" l iving area" i e  located t o  t h e  nor th ,  while  a  a i t -  
t ing  a,rea adjacent  t o  a  bedroom becomes the  paeeive 
c o l l e c t o r  l e t o r a g e  mechaniem--a d i r e c t  gain system. 
Service and u t i l i t y  a reae  form a core f o r  t h e  u n i t .  
An ad-di t ional  e leeping a r e a  i e  located on a  eecond 
leve l .  This  u n i t  i e  proposed a s  a  houeing u n i t  f o r  
an e l d e r l y  occupant. The second bedroom providee 
a  space f o r  gueete or f o r  an i n  house hea l th  a t t e n -  
dant.  
Figure 4. F i r e t  Floor -- Plan. 
Figure 5. Second Floor -- Plan. 
Conetruction. The i n t e n t  here  i e  t o  genera te  
a  form t h a t  c a n  be  b u i l t  e i t h e r  w i t h  e x i e t i n g  
m a t e r i a l e  and methods of  c o n e t r u c t i o n  o r  w i t h  
emerging techniques. For t h i e  prototype a l l  of the 
mate r ia le  a r e  conventional bu i ld ing  componente. 
Roof. Pre fabr ica ted  wood roof t r u s s e s ,  24" 
-
o.c., eupport t h e  r o o f f c e i l i n g  loads.  I n e u l a t i o n  
f o r  t h e  roof a r e a  i e  R-30 mineral  f i b e r  b a t t e  with 
a  vapor b a r r i e r  . 
Walle. The w a l l  separa t ing  i n d i v i d u a l  u n i t e  w i l l  
be f i r e  r a t e d  and with e u f f i c i e n t  mane t o  decreaee 
eound tranemiseion.  North and eouth opaque wal l s  
a r e  2 x 6 wood e t u d e ,  24" o . c . ,  w i t h  R-19 
i n e u l a t i o n .  E a s t  a n d  weet  opaque w a l l e  a r e  
s taggered 2 x 4, 24" o.c., wi th  R-30 insu la t ion .  
Theee wal le  have an aluminum r e f l e c t i v e  f o i l  over 
a  eheathing and a  vented a i r  epace, approximately 
1 1/2" i n  croee-eection. Theee ven ts  may be closed 
wi th  a  f r i c t i o n  f i t t i n g  i n s u l a t i o n  m a t e r i a l  during 
t h e  hea t ing  seaeon. 
CONCLUSIONS 
No attempt wee made i n  t h i e  i l l u e t r a t i v e  example 
t o  produce an optimal eo lu t ion  f o r  t h e  bu i ld ing  eye- 
teme. Further  work i e  neceeeary t o  optimize both 
t h e  paeeive e o l a r  energy system and t h e  conetruc- 
t i o n  eyetem. 
There remains a  number of queet ione regarding 
t h e  use of t h e  i n - f i l l  houeing concept ,  bo th  i n  
genera l  and i n  p a r t i c u l a r  a t  a  given e i t e .  Even 
where s i t e e  a r e  a v a i l a b l e ,  community a t t i t u d e e  
toward t h e  concept e t i l l  r e f l e c t  a  preference f o r  
eingle-family r e s i d e n t i a l  u n i t e .  Research e f f o r t s  
a r e  needed t o  addreee these  l a r g e r  eca le  ieeuee of 
community a t t i t u d e e ,  r e g u l a t o r y  obe tac lee ,  and o t h e r  
r e l a t e d  i a e u e s ,  With respec t  t o  paeeive energy 
technologiee t h e r e  i e  a  need f o r  continuing e tud iee  
r e l a t i n g  comfort cone idera t ione  t o  both deeign and 
cons t ruc t ion  of t h e  low-scale multi-family houeing 
u n i t ,  e e p e c i a l l y  i n  a  h o t ,  humid c l i m a t i c  zone. 
Energy c o n e e r v a t i o n  t e c h n o l o g y  i n v o l v i n g  t h e  
r e d u c t i o n  o f  envelope loads and i n f i l t r a t i o n  a r e  
a v a i l a b l e  f o r  moat r e e i d e n t i a l  b u i l d i n g  t y p e r .  
Reductions i n , e e n e i b l e  loads ,  both f o r  hea t ing  and 
cool ing coneiderat ione a r e  poeeible. V e n t i l a t i o n  
and h u m i d i t y ,  however, e t i l l  poee a  problem f o r  
paeeive s o l a r  bu i ld ing  deeign. There i e  a  need t o  
u n d e r e t a n d  how t h e s e  t e c h n o l o g i e e  a f f e c t  t h e  
bu i ld ing  occupantem concept of thermal comfort and 
t h e  l i m i t s  of d e s i g n  c o n c e p t s  or m a t e r i a l e  and 
system technologies .  
Experience gained from t h i e  study can lead t o  
a  b e t t e r  comprehension of t h e  i eeues  involved i n  
p r o d u c i n g  a n  a f f o r d a b l e  h o u e i n g  u n i t  f o r  t h i e  
environment. 
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